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(54) Titfe: QUINOLYL-ETHYNYL DERIVATIVES HAVING RETINOID-LIKE ACTIVITY 

(57) Abstract 

Compounds of 
formula (1) where the 
dotted lines represent a 
bond or the absence of a 
bond; Ri is H, lower alkyl 
of 1 to 10 caibons. lower 
alkenyl of 2 to 10 caibons. 
phenyl Ci-C6 lower alkyl, 
phenyl C2-C6 lower alkenyl, 
heteroaryl Ci-Q lower 
alkyl, heteroaryl C2-C6 
lower alkenyl, or Ri is 

absent; X is S, R5S or R5O where R5 is lower alkyl of 1 to 10 caibons. lower alkenyl of 2 to 10 carbons, phenyl Ci-Ce lower alkyl, phenyl 
C2-C6 lower alkenyl, heteroaryl Ci-Ce lower alkyl, heteroaryl C2-C6 lower alkenyl, with the proviso that when Ri is H then X is S; R2 
and R3 are hydrogen, lower alkyl of 1-6 carbons, or halogen; R4 is hydrogen, lower alkyl of 1-6 carbons, halogen, ORn. SRn, OCORii, 
SCORii, NH2, NHRii, N(Rn)2, NHCORu or NRuCORji; Y is phenyl or a heteroaryl group selected from a group consisting of pyridyl.* 
thienyl, furyl. pyridazinyl. pyrimidinyl, pyrazinyl. thiazolyl and oxazolyl; A is (CH2)n where n is 0-5. lower branched chain alkyl having 
3-6 carbons, cycloalkyl having 3-6 carbons, alkenyl having 2-6 carbons and 1 or 2 double bonds; alkynyl having 2-6 carbons and 1 or 2 
triple bonds; B is hydrogen, COOH or a pharmaccutically acceptable salt thereof, COORg. CONR9R10. -CH2OH. CH20Rn, CH20C0Rn 
CHO, CH(ORi2)2. CHORjsO, -COR7. CR7(ORi2)2, or CR7OR13O, where R7 is an alkyl, cycloalkyl or alkenyl group containing 1 to 5 
carbons, Rg is an alkyl group of 1 to 10 carbons, or a cycloalkyl group of 5 to 10 carbons, or Rg is phenyl or lower alkylphenyl, R9 and 
Rio independently are hydrogen, an alkyl group of 1 to 10 caibons, or a cycloalkyl group of 5-10 carbons, or phenyl or lower alkylphenyl, 
Rn is lower alkyl. phenyl or lower alkylphenyl. R12 is lower alkyl, and R13 is divalent alkyl radical of 2-5 carbons, have retinoid-like 
biological activity. 
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QUINOLYL-ETHYNYL DERIVATIVES HAVING RETINOID-LIKE ACTIVITY 



5 

BACKGROUND OF THE INVENTIOK 

1. Field of the Invention 
The present invention is directed to novel 
cotapounds which have retinoid-like biological activity. 

10 More specifically, the present invention relates to 
ethyne compounds which have a phenyl or a heteroaryl 
substituent and also a 2-thio-l,2,3,4- 
tetrahydroquinolinyl , 2-alkylthio-l, 2 ,3,4- 
tetrahydroquinolinyl or 2-alkoxy-l,2,3,4- 

15 tetrahydroquinolinyl substituent. The phenyl or 

heteroaryl group may have an acid or ester function, 
which may also be converted to an alcohol, aldehyde or 
ketone, or derivatives thereof, or may be reduced to 

20 3. Related Art 

Compounds which have retinoid like activity are 
well known in the art, and are described in numerous 
United States and foreign patents and in scientific 
publications. It is generally known and accepted in 

25 the art that retinoid-like activity is useful for 

treating animals of the mammalian species, including 
humans, for curing or alleviating the symptoms and 
conditions of numerous diseases and conditions. In 
other words, it is generally accepted in the art that 

30 pharmaceutical compositions having a retinoid-like 
compound or compounds as the active ingredient are 
useful as regulators of cell proliferation and 
differentiation, and particularly as agents for 
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treating dermatoses, such as acne, Darier's disease, 
psoriasis, icthyosis, eczema and atopic dermatitis, and 
for treating and preventing malignant 
hyperproliferative diseases such as epithelial cancer, 

5 breast cancer, prostatic cancer, head and neck cancer 
and myeloid leukemias, for reversing and preventing 
atherosclerosis and restenosis resulting from 
neointimal hyperprol iteration, for treating and 
preventing other non-malignant hyperproliferative 

10 diseases such as endometrial hyperplasia, benign 
prostatic hypertrophy, proliferative vitreal 
retinopathy and dysplasias, for treating autoimmune 
diseases and immunological disorders (e.g. lupus 
• erythematosus) for treating chronic inflammatory 

15 diseases such as pulmonary fibrosis, for treating and 
preventing diseases associated with lipid metabolism 
and transport such as dyslipidemias, for promoting 
wound healing, for treating dry eye syndrome and for 
reversing and preventing the effects of sun damage to 

20 skin. 

United States Patent No. 4,810,804 discloses such 
disubstituted acetylene compounds wherein one of the 
substituents of the acetylene group is a substituted 
phenyl group, and the second stibstituent is substituted 

25 or unsiabstituted 6-chromanyl, 6-thiochromanyl or 6- 
tetrahydroquinolinyl group. The compounds disclosed 
and claimed in United States Patent No. 4,810,804 have 
retinoid acid-like biological activity. 

A published European patent application of the 

30 present applicant (Publication No. 0284288, published 
on September 28, 1988) describes compounds having 
retinoic acid-like activity which are 4,4-disubsituted 
6-chromanyl, 4,4-disubsituted 6-thiochromanyl and 4,4- 
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disubsituted 6-tetrahydroquinolinyl acetylenes also 
substituted by a substituted heteroaryl group. 

United States Patent Nos. 5,013,744, 5,023,341, 
5,053,523, and 5,089,509 describe ethyne compounds 

5 substituted with a heteroaromatic or monocyclic 

aromatic substituent and also with a second monocyclic 
aromatic or heteroaromatic substituent. United States 
Patent No. 5,399,561 describes ethyne compounds which 
have a phenyl or a heteroaryl substituent and also a .2- 

10 oxochromanyl , 2-oxothiochromanyl or 2-oxo-l, 2,3,4- 
tetrahydroquinolinyl substituent. The compounds 
described in these patents have retinoid-like 
biological activity. Numerous further United States 
patents and applications for patent assigned to the 

15 same assignee as the present invention, are directed to 
compounds having retinoid-like biological activity. 

SUMMARY OF IKVEMTION 
The present invention relates to compounds of 
Formula 1 



20 



25 




Y-A-B 



Formula 1 

30 where the dotted lines represent a bond or the 

absence of a bond; 

Rj^ is H, lower alkyl of 1 to 10 carbons, lower 
alkenyl of 2 to 10 carbons, phenyl Cj^ - Cg lower alkyl, 
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phenyl C2 " Cg lower alkenyl, heteroaryl - Cg lower 
alkyl, heteroaryl €3 - Cg lower alkenyl, or Rj^ is 
cJDsent ; 

X is S or 0, R5S or R5O where R5 is lower alkyl of 
5 1 to 10 carbons, lower alkenyl of 2 to 10 carbons, 
phenyl C^^ - Cg lower alkyl, phenyl C2 - Cg lower 
alkenyl, heteroaryl C^^ - Cg lower alkyl, heteroaryl C2 
- Cg lower alkenyl, with the proviso that when R^ is H 
then X is S; 

10 R2 and R3 are hydrogen, lower alkyl of 1 - 6 

carbons, or halogen; 

R4 is hydrogen, lower alkyl of 1 - 6 carbons, 
halogen, OR^i, ^^Hf OCORj^^^, SCORj^^' ^'^2' N^Rj^j^, 
• N(R3^3^)2/ NHCORj^j^ or NR^^^CORj^^; 
15 Y is phenyl or a heteroaryl group selected from a 

group consisting of pyridyl, thienyl, furyl, 
pyridazinyl, pyrimidinyl, pyrazinyl, thiazolyl, 
imidazoly and oxazolyl; 

A is (CH2)xi where n is 0-5, lower branched chain 
20 alkyl having 3-6 carbons, cycloalkyl having 3-6 

carbons, alkenyl having 2-6 carbons and 1 or 2 double 
bonds, alkynyl having 2-6 carbons and 1 or 2 triple 
bonds ; 

B is hydrogen, COOH or a pharmaceutically 
25 acceptable salt thereof, COORq, CONR^R^q^ -CH2OH, 

CH2OR11, CH20COR3^3^, CHO, CH(OR3^2)2' CHORj^jO, -COR7, 
CRj {0^2^2)2^ CR^ORj^gO, Where R^ is an alkyl, 
cycloalkyl or alkenyl group containing 1 to 5 carbons, 
Rg is an alkyl group of 1 to 10 carbons, or a 
30 cycloalkyl group of 5 to 10 carbons, or Rg is phenyl or 
lower alkylphenyl, Rg and R^q independently are 
hydrogen, an alkyl group of 1 to 10 carbons, or a 
cycloalkyl group of 5-10 carbons, or phenyl or lower 
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alkylphenyl, Rj^j^ is lower alkyl, phenyl or lower 
alkylphenyl, R^^g lower alkyl, and is divalent 
alkyl radical of 2-5 carbons. 

In a second aspect, this invention relates to the 

5 use of the compounds of Formula 1 as regulators for 
cell proliferation and differentiation, and 
particularly as agents for treating dermatoses, such as 
acne, Darier's disease, psoriasis, icthyosis, eczema, 
atopic dermatitis, and for treating and preventing 

10 malignant hyperproliferative diseases such as 

epithelial cancer, breast cancer, prostatic cancer, 
head and neck cancer and myeloid leukemias, for 
reversing and preventing artherosclerosis and 
• restenosis resulting from neointimal 

15 hyperproliferation, for treating and preventing other 
non-malignant hyperproliferative diseases such as 
endometrial hyperplasia, benign prostatic hypertrophy, 
proliferative vitreal retinopathy and dysplasias, for 
treating autoimmune diseases and immunological 

20 disorders (e.g. lupus erythematosus), for treating 
chronic inflammatory diseases such as pulmonary 
fibrosis, for treating and preventing diseases 
associated with lipid metabolism and transport such as 
dyslipidemias, for promoting wound healing, for 

25 treating dry eye syndrome and in reversing and 
preventing the effects of sun damage to skin. 

This invention also relates to a pharmaceutical 
composition comprising a compound of Formula 1 in 
admixture with a pharmaceutical ly acceptable excipient. 

30 In another aspect, this invention relates to the 

process for making a compound of Formula 1, which 
process comprises: 

reacting a compound of Formula 2 with an 
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alkylating or alkenylating agent of the formula R^-Z (Z 
is a leaving group, such as I) to obtain a compound of 
Formula l where R^^ is absent and X is R5O; or 

reacting a compound of Formula 3 with a thiol at ing 
agent (such as Lawesson's reagent) to obtain a compound 
of Formula 1 where X is S; or 

reacting a compound of Formula 4 with an 
alkylating or alkenylating agent of the formula R5-Z 
to obtain a compound of Formula 1 where R^ is absent 
and X is R^S. In Formulas 2, 3 and 4 the symbols are 
defined the same as in connection with Formula 1. 




Y-A-B 



Formula 4 
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Still further the present invention relates to the 
processes of homologating a compound of Formula 1 where 
A is (CH2)i| and n is 0-4 to give an acid of Formula 1; 
or 

5 converting an acid of Formula 1 to a salt; or 

forming an acid addition salt; 

converting an acid of Formula 1 to an ester; or 
converting an acid of Formula 1 to an amide; or 
reducing an acid of Formula 1 to an alcohol or 
10 aldehyde; or 

converting an alcohol of Formula 1 to an ether or 
ester ; or 

oxidizing an alcohol of Formula 1 to an aldehyde; 

• or 

15 converting an aldehyde of Formula l to an acetal; 

or 

converting a ketone of Formula 1 to a ketal. 
DETAILED DE8CRIPTZ0H OF THE INVENTION 

General Embodiments 

20 Definitions 

The term alkyl refers to and covers any and all 
groups which are known as normal alkyl, branched-chain 
alkyl and cycloalkyl. The term alkenyl refers to and 
covers normal alkenyl, branch chain alkenyl and 

25 cycloalkenyl groups having one or more sites of 
unsaturation. Unless stated otherwise in these 
specifications lower alkyl means the above-defined 
broad definition of alkyl groups having 1 to 6 carbons, 
and as applicable, 3. to 6 carbons for branch chained 

30 and cyclo-alkyl groups. Lower alkenyl is defined 

similarly having 2 to 6 carbons for normal alkenyl, and 
3 to 6 carbons for branch chained and cycloalkenyl 
groups • 
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The term "ester" as used here refers to and covers 
any compound falling within the definition of that term 
as classically used in organic chemistry* It includes 
organic and inorganic esters. Where B (of Formula 1) 

5 is -COOH, this term covers the products derived from 
treatment of this function with alcohols or 
thioalcohols preferably with aliphatic alcohols having 
1-6 carbons. Where the ester is derived from compounds 
where B is -CH2OH, this term covers compounds derived 

10 from organic acids capable of forming esters including 
phosphorous based and sulfur based acids, or compounds 
of the formula -CHgOCORj^^^ where Rj^j^ is defined as 
above. 

The term "amides" has the meaning classically 
15 accorded that term in organic chemistry. In this 

instance it includes the unsubstituted euaides and all 
aliphatic and aromatic mono- and di- substituted 
amides • 

A pharmaceutically acceptable salt may be prepared 
20 for any compounds in this invention having a 

functionality capable of forming such salt, for example 
an acid functionality. A pharmaceutically acceptable 
salt is any salt which retains the activity of the 
parent compound and does not impart any deleterious or 
25 untoward effect on the subject to which it is 
administered and in the context in which it is 
administered. 

Pharaaceutically acceptable salts may be derived 
from organic or inorganic bases. The salt may be a 
30 mono or polyvalent ion. Of particular interest are the 
inorganic ions, sodixim, potassium, calcixim, and 
magnesium. Organic salts may be made with amines, 
particularly ammonium salts such as mono-, di- and 
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trialkyl amines or ethanol amines. Salts may also be 
formed with caffeine, tromethamine and similar 
molecules. Where there is a nitrogen sufficiently 
basic as to be capable of forming acid addition salts, 

5 such may be formed with any inorganic or organic acids 
or alkylating agent such as methyl iodide. Preferred 
salts are those formed with inorganic acids such as 
hydrochloric acid, sulfuric acid or phosphoric acid. 
Any of a number of simple organic acids such as mono-, 

10 di- or tri- acid may also be used. 

The compounds of the present invention may contain 
one or more double bonds, and therefore may have trans 
and cis (E and Z) isomers. In adddition, the 
♦ compounds of the present invention may contain one or 

15 more chiral centers and therefore exist in enantiomeric 
and diastereomeric forms. The scope of the present 
invention is intended to cover all such isomers per se, 
as well as mixtures of cis and trans isomers, mixtures 
of diastereomers and racemic mixtures of enantiomers 

20 (optical isomers) as well. 

With reference now to Formula 1, the preferred 
compounds of this invention are those where Y is 
phenyl, pyridyl, thienyl or furyl, with the phenyl 
derivatives being particularly preferred. When Y is 

25 phenyl, compounds are preferred where the ethynyl group 
and the A-B group are attached to the 1 and 4 positions 
respectively of a benzene ring (i.e., where the phenyl 
moiety of the compound is para substituted) . When the 
Y group is pyridyl, thienyl or furyl, compounds are 

30 preferred where the ethynyl group and the A-B group are 
attached to the 2 and 5 positions respectively of a 
pyridine ring (the 6 and 3 positions of the nicotinic 
acid nomenclature being equivalent to the 2/5 
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designation in the pyridine nomenclature) or to the 5 

and 2 positions respectively of a thiophene or furan 

group, respectively. Compounds where Y is phenyl, and 

where the phenyl group is para substituted in the 
5 above-described manner, are particularly preferred. 

The ethynyl group is preferably attached to the 6 

or to the 7 position of the quinoline nucleus. 

With regard to the A-B side chain (substituent) on 

the phenyl or heteroaryl group Y, compounds are 
10 preferred where A is (CH2)jj and n is 0. With regard to 

group B, compounds are preferred where B is -COOH, an 

alkali metal salt or organic amine salt, or a lower 

alkyl ester thereof. 

Regarding the substituents and R3, compounds 
15 are preferred where these sxibstituents are lower alkyl 

of 1 to 6 carbons, most preferably methyl. 

The R4 substituent is preferably H or lower alkyl 

of 1 to 6 carbons, even more preferably H or CH3. 

Moreover, the R4 group is preferably attached to the 
20 otherwise unoccupied 6 or 7 position of the quinoline 

nucleus • 

Referring now to the R^ group of the compounds of 
the invention in accordance with Formula 1, the 
preferred compounds are where Rj is H, lower alkyl of 1 
25 to 10 carbons, including branch chained lower alkyl, or 
benzyl . 

When X is RgS or R5O, then R5 is preferably lower 
alkyl of 1 to 10 carbons, including branch chained 
lower alkyl. 

30 The most preferred compounds of the invention are 

shown in Table 1 with reference to Formula 5 and 
Formula 6. 
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Table X 

Compound # Formula position of = x« R», Rig 

on quinoline 
nucleus 

5 5.5 6 0 i -propyl ethyl 

^ S 6 o i-propyl ethyl 

7 5 6 s i-propyl ethyl 

® 5 6 S H ethyl 

9 S 6 s methyl ethyl 

^0 6 6 s n-heptyl ethyl 

11 6 6 o i-propyl H 

10 II t ^ ^ i-propyl H 

13 5 6 S H H 

14 6 6 s methyl H • 

15 6 6 s n-heptyl H 

22 5 7 S H ethyl 

23 6 7 s methyl ethyl 
28 6 7 0 i-propyl ethyl 
31 5 7 0 i-propyl ethyl 

15 32 5 . 7 s i-propyl ethyl 

33 5 7 S H H 

34 6 7 s methyl H 

35 6 7 o i-propyl H 

36 5 7 s i-propyl H 

37 5 6 0 benzyl ethyl 

38 5 6 0 n-heptyl ethyl 
20 39 5 6 O benzyl H 

40 5 6 0 n-heptyl H 



25 




30 



Formula 5 Formula 6 

The compounds of this invention may be 

administered systemically or topically, depending on 
such considerations as the condition to be treated, 
need for site-specific treatment, quantity of drug to 
be administered, and numerous other considerations. 



SUBSTITUTE SHEET (RULE 2S) 
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In the. treatment of dermatoses, it will generally 
be preferred to administer the drug topically, though 
in certain cases such as treatment of severe cystic 
acne or psoriasis, oral administration may also be 

5 • used. Any common topical formulation such as a 

solution, suspension, gel, ointment, or salve and the 
like may be used. Preparation of such topical 
formulations are well described in the art of 
pharmaceutical formulations as exemplified, for 

10 example. Remington's Pharmaceutical Science, Edition 

17, Mack Publishing Company, Easton, Pennsylvania. For 
topical application, these compounds could also be 
administered as a powder or spray, particularly in 
* aerosol form. If the drug is to be administered 

15 systemically, it may be confected as a powder, pill, 

tablet or the like or as a syrup or elixir suitable for 
oral administration. For intravenous or 
intraperitoneal administration, the compound will be 
prepared as a solution or suspension capable of being 

20 administered by injection. In certain cases, it may be 
useful to formulate these by injection. In certain 
cases, it may be useful to formulate these compounds in 
suppository form or as extended release formulation for 
deposit under the skin or intramuscular injection. 

25 Other medicaments can be added to such topical 

formulation for such secondary purposes as treating 
skin dryness; providing protection against light; other 
medications for treating dermatoses; medicaments for 
preventing infection, reducing irritation, inflammation 

30 and the like. 

Treatment of dermatoses or any other indications 
known or discovered to be susceptible to treatment by 
retinoid-like compounds will be effected by 
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administration of the therapeutically effective dose of 
one or more compounds of the instant invention. A 
therapeutic concentration will be that concentration 
which effects reduction of the particular condition^ or 

5 retards it expansion. In certain instances, the 

compound potentially may be used in prophylactic manner 
to prevent onset of a particular condition. A useful 
therapeutic or prophylactic concentration will vary 
from condition to condition and in certain instances 

10 may vary with the severity of the condition being 

treated and the patient's susceptibility to treatment. 
Accordingly, no single concentration will be uniformly 
useful, but will require modification depending on the 
particularities of the disease being treated. Such 

15 concentrations can be arrived at through routine 

experimentation. However, it is anticipated that in 
the treatment of, for example, acne, or similar 
dermatoses, that a formulation containing between 0.01 
and 1.0 milligrams per milliliter of formulation will 

20 constitute a therapeutically effective concentration 
for total application. If administered systemically, 
an amount between 0.01 and 5 mg per kg per day of body 
weight would be expected to effect a therapeutic result 
in the treatment of many disease for which these 

25 compounds are useful. 

The retinoid-like activity of these compounds is 
confirmed through the classic measure of retinoic acid 
activity involving the effects of retinoic acid on 
ornithine decarboxylase. The original work on the 

30 correlation between retinoic acid and decrease in cell 
proliferation was done by Verma & Boutwell, Cancer 
Research, 1977, 37,2196-2201. That reference discloses 
that ornithine decarboxylase (ODC) activity increased 
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precedent to polyamine biosynthesis. It has been 
established elsewhere that increases in polyamine 
synthesis can be correlated or associated with cellular 
proliferation. Thus, if ODC activity could be 

5 inhibited, cell hyperproliferation could be modulated. 
Although all causes for ODC activity increases are 
unknown, it is known that 12-0-tetradecanoylphorbol-13- 
acetate (TPA) induces ODC activity. Retinoic acid 
inhibits this induction of ODC activity by TPA. An 

10 assay essentially following the procedure set out in 
Cancer Res: 1662-1670,1975 may be used to demonstrate 
inhibition of TPA induction of ODC by compounds of this 
invention. The results of this assay for certain 
• examplary compounds of the invention are shown in Table 

15 2 below. ICgo is that concentration of the test 

compound (expresed in nanomolar (nmol)} which results 
in 80 per cent inhibition of the ODC induction activity 
by TPA. 

Table 2 



Compound # ^^80 (nanomolar) 

5 6.4 

6 >100 

7 5.5 

8 54 
25 9 29 

10 >60 

22 6.0 

31 2.9 

32 0.2 
38 >100 



SPECIFIC EMBODIMENTS 

30 Synthetic Processes for Preparing Compounds of the 
Invention 

The compounds of this invention can be made by a 
number of different synthetic chemical pathways. To 
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illustrate this invention, there is here outlined a 
series of steps which have been proven to provide the 
compounds of Formula 1 when such synthesis is followed 
in fact and in spirit. The synthetic chemist will 

5 readily appreciate that the conditions set out here are 
specific eit±>odiments which can be generalized to any 
and all of the compounds represented by Formula 1, 
Furthermore, the synthetic chemist will readily 
appreciate that the herein described synthetic steps 

10 may be varied and/ or adjusted by those skilled in the 
art without departing from the scope and spirit of the 
invention. 

Broadly speaking, compounds of the present 
* invention are prepared from compounds of Formula 2, as 

15 this formula is defined above. Compounds of Formula 2 
are 2-oxo-l,2,3,4-tetrahydroquinoline derivatives which 
are substituted in the 6 or 7 position with an 
arylethynyl or heteroarylethynyl group. Compounds of 
Formula 2 can be obtained in accordance with the 

20 teachings of United States Patent No. 5,399,561 the 

specification of which is expressly incorporated herein 
by reference. Specifically, formula 42 in Colximn 17 of 
said reference patent discloses 6-aryl or 6-heteroaryl 
subst ituted 2 -oxo- 1,2,3,4 -tetrahydroquinol ine 

25 derivatives which are suitable as starting materials 

for synthesis of compounds of the present invention and 
which are encompassed by Formula 2 of the instant 
description. Formula 49 in Column 19 of said reference 
patent discloses 7-aryl or 7-heteroaryl sxibstituted 2- 

30 oxo-l, 2, 3, 4 -tetrahydroquinol ine derivatives which are 
suitable as starting materials for synthesis of 
compounds of the present invention and which are also 
encompassed by Formula 2 of the instant description. 
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Referring now to Reaction Scheme l of the instant 
description, compounds of Formula 2 are treated with 
base and a reagent R^'-Z. The group Rg of the reagent- 
is defined as in connection with Formula 1, typically 

5 Rg is an alkyl, alkenyl, aryl-alkyl or heteroaryl-alkyl 
group. Z is a leaving group which renders the Rg-Z 
reagent an "alkylating agent", Z is typically halogen, 
preferably bromine or iodine. Examples for the 
alkylating agent used for the preparation of the 

10 compounds of the present invention are methyl iodide, 
isopropyl iodide, n-heptyl iodide and benzyl bromide. 
The alkylation reaction is typically conducted in an 
aprotic polar solvent such as dimethyl formamide in the 
* presence of strong base, such as sodium hydride. The 

15 alkylation reaction typically provides a mixture of H- 
alkylated and 2-alkylated products, that is compounds 
shown by Formula 7 and Formula 8 in the reaction 
scheme. These compounds can be separated from one 
another by conventional techniques, for example by 

20 chromatography. Compounds of Formula 7 are N-alkylated 
or alkenylated etc. derivatives. Compounds of Formula 
8 are 2-e-alkylated or alkenylated etc. derivatives. 
Compounds of Formula 7 as well as compounds of Formula 
8 can be converted into "homologs and derivatives" 

25 which are still within the scope of the present 
invention. Conversion to such "homologs and 
derivatives" may involve transformation of the A-B 
functionality, for example by saponification of an 
ester group, by formation of an amide or by 

30 homologation of an acid or ester. These and other 
related transformations are described below. 

Referring still to Reaction Scheme 1, the 2-oxo 
function of the 1,2,3,4-tetrahydroquinoline moiety of 
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the compounds of Formula 7 is converted to a thio group 
by a suitable "thiolating" reagent, typically and 
preferably with Lawesson's reagent. The latter 
reaction is typically conducted in a hydrocarbon 

5 solvent with moderate heating, preferably in benzene 

under refluxing conditions. The "thiolation" reaction 
provides compounds of Formula 9 wherein the is other 
than hydrogen. The compounds of Formula 2 can also be 
. subjected to thiolation, preferably with Lawesson's 

10 reagent under conditions such as described above, to 

provide compounds of Formula 4 within the scope of the 
present invention. Compounds of Formula 4 are reacted 
with the "alkylating agent typically in an inert 

ether-type solvent such as tetradiydrofuran, in the 

15 presence of strong base, such as sodium hydride, to 
provide the S-alkylated derivatives of Formula 10 , 
within the scope of the present invention. 



20 



25 



30 
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Referring now to Reaction Scheme 2, another 
synthetic scheme suitable for the synthesis of the 
compounds of the present invention is disclosed. In 
accordance with this scheme, a 6-bromo- or a 7-bromo-2- 

5 oxoquinoline derivative of Formula 11 is reacted with 

the alkylating agent R^-Z to yield the corresponding N- 
alkylated derivative of Formula 12 plus the 
corresponding 0-alkylated derivative of Formula 13, A 
specific example of the starting materials in 

10 accordance with Formula 11 of the instant description 
is 4 , 4-dimethyl-6-bromo-2-oxo-l , 2,3,4- 
tetrahydroquinoline which is described in Column 24 of 
the referenced United States Patent 5, 399, 561 • Another 
• specific example of the starting materials in 

15 accordance with Formula 11 of the instant description 
is 4 , 4-dimethyl-7-bromo-2-oxo-l ^2,3,4- 
tetrahydroguinoline the preparation of which is 
described in the experimental section of the present 
specification. The N and O alkylated bromo compounds 

20 of Formula 12 and Formula 13 can be converted into the 
corresponding 6- or 7- ethynyl derivatives (Formulas 14 
and 15 in Reaction Scheme 2), and thereafter into the 
corresponding 6- or 7-arylethynyl or 6- or 7- 
heteroarylethynyl derivatives (Formulas 16 and 17 in 

25 Reaction Scheme 2) substantially in accordance with the 
teaching of United States Patent No. 5,399,561, and 
specifically as is shown in Coltamns 17 and 18 in 
Reaction Scheme 6 of that reference patent for the 
conversion of formula 38 to formula 42 in the 

30 reference. In summary, these transformations proceed 
through introduction of a (trimethylsily) acetylene 
group in place of the bromo function by coupling with 
(trimethylsilyl) acetylene in the presence of cuprous 
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iodide and a suitable catalyst, typically having the 
formula Pd(PQ3)2Cl2 (Q is phenyl). The reaction is 
typically conducted in the presence of a 
bis(triphenylphosphine) palladium (II) chloride 

5 catalyst and an acid acceptor (such as diethylamine or 
triethylamine) under an inert gas (argon) atmosphere, 
by allowing the reaction to proceed at room temperature 
or by heating in a sealed tube. Thereafter, the 
trimethylsilyl group is removed by treatment with base, 

10 such as potassium carbonate, and the resulting ethynyl 
compounds of Formula 14 and 15 are coupled with the 
reagent Zj^-Y-A-B where Zj^ is halogen. In other words, 
the phenyl or heteroaryl substitutent is attached to 
• the 6- or 7-ethynyl-l,2,3,4-tetrahydroquinoline 

15 derivative by reacting the latter with a halogen 

substituted phenyl or heteroaromatic compound of the 
formula Zj^-Y-A-B, in which the phenyl or heteroaromatic 
nucleus (Y) either has the desired substituent [A-B] or 
wherein the actual subsituent A-B can be readily 

20 converted to the desired substituent by means of 

organic reactions well known in the art* The coupling 
reaction is affected directly in the presence of 
cuprous iodide, a suitable catalyst, typically of the 
formula Pd(PQ3)Cl2 and an acid acceptor, such as 

25 triethylamine, at room temperature or by heating in a 
sealed tube under an inert gas (argon) atmosphere. 
Alternatively, a metal salt, such as the zinc salt 
derived from the ethynyl compounds of Formula 14 or 15 
can be reacted with the reagent Z^^-Y-A-B in the 

30 presence of a palladium complex catalyst having the 
formula Pd(PQ3)4 (Q is phenyl) or similar complex. 

The products of the latter coupling reactions are 
the N-alkylated 2-oxo-l ,2,3, 4-tetrahydroquinoline 
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derivatives of Formula 16 and the 
0-alkoxylated-l ,2,3, 4-tetrahydroquinoline derivatives 
of Formula 17. Reaction of the compounds of Formula 16 
with a thiolating reagent (Lawesson's reagent) produces 

5 the 2-thio derivatives of the present invention in 
accordance with Formula 18. 

The compounds of the present invention shown by 
the formulas in Reaction Schemes 1 and 2 can be 
converted to further compounds within the scope of the 

10 invention by certain transformations which, per se , are 
known in the art. Similar synthetic transformations 
can be performed on the A-B functionality of the 
reagent Zj^-Y-A-B which is used in accordance with 
• Reaction scheme 2 for the preparation of the compounds 

15 of the invention. These transformations are briefly 
mentioned below. 

Carboxylic acids are typically esterified by 
refluxing the acid in a solution of the appropriate 
alcohol in the presence of an acid catalyst such as 

20 hydrogen chloride or thionyl chloride. Alternatively, 
the carboxylic acid can be condensed with the 
appropriate alcohol in the presence of 
dicyclohexylcarbodiimide and dimethylaminopyridine. 
The ester is recovered and purified by conventional 

25 means. Acetals and ketals are readily made by the 
method described in March, "Advanced Organic 
Chemistry," 2nd Edition, McGraw-Hill Book Company, p 
810) . Alcohols, aldehydes and ketones all may be 
protected by forming respectively, ethers and esters, 

30 acetals or ketals by known methods such as those 

described in McOmie, Plenum Publishing Press, 1973 and 
Protecting Groups . Ed. Greene, John Wiley & Sons, 1981. 
A means for making compounds where A is {012)^ (n 
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is 1 - 5) is to subject the compounds of Formula 
where B is an acid or other function, to homologation, 
using the well known Amdt-Eistert method of 
homologation, or other known homologation procedures. 

5 Similar homologations (and several of the other herein 
mentioned synthetic transformations) can be transformed 
on the reagent Z^-Y-A-B. Compounds of the invention, 
where A is an alkenyl group having one or more dovible 
bonds can be made, for example, by having the requisite 

10 number of double bonds incorporated into the Z^^-Y-A-B 
which is reacted with the ethyne compound or its metal 
salt, as is described in the reference 5,399,561 
patent, or shown in Reaction Scheme 2. Generally 
' speaking, such compounds where A Is an unsaturated 

15 carbon chain can be obtained by synthetic schemes well 
known to the practicing organic chemist; for example by 
Wittig and like reactions, or by introduction of a 
double bond by elimination of halogen from an alpha- 
halo-carboxylic acid, ester or like carboxaldehyde. 

20 Compounds of the invention where the A group has a 
triple (acetylenic) bond can be made by using the 
corresponding aryl or heteroaryl aldehyde intermediate. 
Such intermediate can be obtained by reactions well 
known in the art, for example, by reaction of a 

25 corresponding methyl ketone with strong base, such as 
lithium diisopropylamide. 

The acids and salts derived from compounds of 
Formula 1 are readily obtainable from the corresponding 
esters. Basic saponification with an alkali metal base 

30 will provide the acid. For example, an ester of 

Formula 1 may be dissolved in a polar solvent such as 
an alkanol, preferably under an inert atmosphere at 
room temperature, with about a three molar excess of 
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base, for example, potassium . or lithium hydroxide* 
The solution is stirred for an extended period of time, 
between 15 and 20 hours, cooled, acidified and the 
hydrolysate recovered by conventional means. 

5 The cunide may be formed by any appropriate 

amidation means known in the art from the corresponding 
esters or carboxylic acids. One way to prepare such 
compounds is to convert an acid to an acid chloride and 
then treat that compound with ammonium hydroxide or an 

10 appropriate amine. 

Alcohols are made by converting the corresponding 
acids to the acid chloride with thionyl chloride or 
other means (J. March, "Advanced Organic Chemistry", 
• 2nd Edition, McGraw-Hill Book Company) , then reducing 

15 the acid chloride with sodium borohydride (March, Ibid, 
pg. 1124), which gives the corresponding alcohols. 
Alternatively, esters may be reduced with lithium 
aluminum hydride at reduced temperatures. Alkylating 
these alcohols with appropriate alky halides under 

20 Williamson reaction conditions (March, Ibid, pg. 357) 
gives the corresponding ethers. These alcohols can be 
converted to esters by reacting them with appropriate 
acids in the presence of acid catalysts or dicyclohex- 
ylcarbodiimide and dimethlaminopyridine. 

25 Aldehydes can be prepared from the corresponding 

primary alcohols using mild oxidizing agents such as 
pyridinium dichromate in methylene chloride (Corey, E. 
J., Schmidt, G., Tet. Lett .. 399, 1979), or dimethyl 
sulf oxide/ oxalyl chloride in methylene chloride (Omura, 

30 K. , Swern, D., Tetrahedron . 1978. 34 . 1651). 

Ketones can be prepared from an appropriate 
aldehyde by treating the aldehyde with an alkyl 
Grignard reagent or similar reagent followed by 
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oxidation. 

Acetals or ketals can be prepared from the 
corresponding aldehyde or ketone by the method 
described in March, Ibid, p 810. 

5 Compounds of Formula 1 where B is H can be 

prepared from the corresponding halogenated aromatic 
compounds, preferably where the halogen is I. 

Specific Examples 
4 . 4-Dimethyl-2-oxo-l ,2.3. 4-tetrahvdro- 

10 6r ftrimethylsilyPethynyl ouinoline (Compound 2) 
To a solution of 2.33 g (7.8 mmol) of 
4 , 4-dimethyl-6-bromo-2-oxo-l ,2,3, 4-tetrahydroquinoline 
(Compound 1) in 40 ml of triethylamine which was 
degassed under argon for 15 min in a sealable tube, 

15 were added successively 0.368 g (1.96 mmol) of 
copper (I) iodide, 3.9 ml, (20.5 mmol) of 
. (trimethylsilyl) acetylene, and 1.29 g (1.84 mmol) of 
bis ( triphenylphosphine) palladium ( II ) chloride • The 
reaction mixture was degassed for an additional 5 min. 

20 The tube was sealed and the reaction was heated at 50 
^C for 72 h. Thereafter, the reaction mixture was 
concentrated in vacuo and the residue was purified by 
flash chromatography (silica, 10 % ethyl acetate in 
hexane) to give the title compound as a white solid. 

25 PNMR (CDCI3) S 7.78 (IH, b) , 7.41 (IH, d, J 1.7 Hz), 
7.30 (IH, dd, J = 8.2 Hz, 1.7 Hz), 6.67 (IH, d, J = 8.2 
Hz), 2.49 (2H, S), 1.33 {6H, s) , 0.26 (9H, s) . 
4 . 4"Dimethvl-2"OXo-l .2.3, 4-tetrahvdro-6-' 
ethvnvlqu incline (Compound 3) 

30 To a solution of 2.64 g (9.7 mmol) of 

4 , 4-dimethyl-2-oxo-l, 2 , 3 , 4-tetrahydro- 
6[ (trimethylsilyl)ethynyl]quinoline (Compound 2) in 200 
ml of methanol was added 0.269 g (1.95 mmol) of K2CO3 
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The reaction was stirred at room temperature for 12 h. 
The reaction was then concentrated in vacuo and water 
was added to the residue. The aqueous layer was 
extracted with methylene chloride (2x) . The organic 

5 layers were dried (MgSO^), filtered and concentrate d in 
vacuo to give the title compound as a white solid. 
PNMR (CbCl3) d 8.29 (IH, b) , 7.43 (IH, d, J = 1.8 Hz), 
7.32 (IH, dd, J = 8.2 Hz, 1.8 Hz) , 6.73 (IH, d, J = 8.2 
Hz), 3.05 (IH, S), 2.49 (2H, s) , 1.33 (6H, s) . 

10 Ethyl 4-iodobenzoate 

To a suspension of 10 g (40.32 mmol) of 4- 
iodobenzoic acid in 100 ml absolute ethanol was added 2 
ml thionyl chloride and the mixture was then heated at 
• reflux for 3 hours. Solvent was removed in vacuo and 

15 the residue was dissolved in 100 ml ether. The ether 
solution was washed with saturated NaHC03 and saturated 
NaCl solutions and dried (Hgso^) . Solvent was then 
removed in vacuo and the residue kugelrohr distilled 
(100 degrees C; 0.55 mm) to give the title compoxind as 

20 a colorless oil, HIR (CDCI3): 1.42 (3H, t, J-7 Hz), 
4,4 (2H, q, J-7 Hz) , 7.8 {4H) . 

Ethyl 4- r 4 > 4 "dimethvl-2-oxo-l ,2.3, 4-tetrahvdro-6- 
auinolinyl) ethvnvllbenzoate (Compound 4) 

To a solution of 1.57 g (7.9 mmol) of 

25 4 , 4-dimethyl-2-oxo-l, 2 , 3 , 4-tetrahydro-6-ethynylquinoline 
(Compound 3) and 2.31 g (8.4 mmol) of ethyl 4- 
iodobenzoate in 40 ml of triethylamine which was 
degassed under argon for 30 min, were added 0.319 g of 
Cul (1.7 mmol) and 1.36 g (1.94 mmol) of 

30 bis (triphenylphosphine) palladium (II) chloride. The 

reaction mixture was stirred at room temperature for 4 
h. The reaction was then concentrated in vacuo , and 
the residue was purified by flash chromatography 
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(silica, 10 % ethyl acetate in hexane) to give the 
title compound as a solid. PNMR (CDCI3) d 8,10 (IH, 
b), 8.02 (2H, d, J = 8.4 Hz), 7.58 (2H, d, J * 8.4 Hz) , 
7.49 (IH, d, J = 1.6 HZ), 7.38 (IH, dd, J = 8.2 Hz, 1.6 

5 Hz), 6.77 (IH, d, J = 8.1 Hz) , 4.39 (q, J = 7.1 Hz) , 
2.52 (2H, s), 1.41 (3H, t, J = 7.1 Hz) , 1.36 (6H, S) . 
Ethvl 4-r f4.4-dimethvl-2-oxo~1 .2.3.4-tetrahvdro-l-isQ~ 
propyl - 6 -quinol invl ) ethvnyl 1 ben zoate (Conpound 5) and 
Ethyl 4- r f 4 . 4-diinethyl-2-isopropoxv-3 . 4-dihvdro-6- 

10 quinolinyDethynvllbenzoate (Compound 6) 

To a solution of 0.10 g (0.30 nmol) of ethyl 4- 
[ (4 , 4-dimethyl-2-oxo-l ,2,3, 4-tetrahydro-6- 
guinolinyl)ethynyl]benzoate (Compound 4) in 2 ml of DMF 
* was added 0.0155 g (0.40 mmol) of sodium hydride 

15 (pr swashed with hexane), followed by 0.287 ml (3.0 
mmol) of 2-iodopropane. The resulting mixture was 
stirred at 25 °C for 12 h under nitrogen purge. Excess 
solvent was removed by Kugelrohr distillation, and the 
residue was subjected to flash chromatography (silica 

20 gel, 10% ethyl acetate in hexane) to yield the products 
as white solids. 

Compound 5: PNMR (5, CDCI3) d 8.03 (2H, d, J = 
8.4 Hz), 7.60 (2H, d, J = 8.4 Hz) , 7.46 (IH, d, J = 1.8 
HZ), 7.42 (IH, dd, J = 6.5 & 1.8 Hz) , 7.13 (IH, d, J = 

25 8.4 HZ), 4.72 (IH, m) , 4.41 (2H, q, J = 7.1 Hz), 2.45 

(2H, s), 1.55 (6H, d, J = 7.0 Hz), 1.42 (3H, t, J = 7.2 
Hz), 1.32 (6H, S) . 

Compound 6: PNMR (6, CDCI3) d 8.02 (2H, d, J = 
8.4 Hz), 7.59 (2H, d, J = 8.4 Hz) , 7.46 (IH, d, J = 1.8 

30 Hz), 7.39 (IH, dd, J = 7.9 & 1.8 Hz), 7.12 (IH, d, J = 
7.9 Hz), 5.44 (IH, m) , 4.39 (2H, q, J = 7.2 Hz) , 2.27 
(2H, s), 1.44 (3H, t, J = 7.2 Hz) , 1.34 (6H, t, J = 6.2 
Hz), 1.28 (6H, s). 
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fijaaO — 4- r 4 . 4-dlinethvl-2-thlo-l .2.3. 4- tetrahvdro-T- j an- 
propvl-6-caiinolinvl^ ethynvllbenzoate (Compound 7) 

To a solution of 0.186 g (0.51 nmol) of ethyl 4- - 
[ ( 4 , 4 -dimethyl -2 -oxo-1 ,2,3,4 -tetrahydro- ( 1-iso-propyl- 
6-quinolinyl)ethynyl]ben2oate (Compound 5) in 5 ml of 
dry benzene was added 0.232 g (0.60 mmol) of Lawesson's 
reagent. The resulting mixture was reflvixed for 3 h 
and filtered. The filtrate was concentrated in vacuo 
to an oil. Purification by flash chromatography 
(silica gel, 10% ethyl acetate in hexane) yielded the 
title compound as a yellow solid. 

PNMR (CDCI3) d 8.05 (2H, d, J = 8.4 Hz) , 7.61 (2H, d, J 
=8.4 Hz), 7.49 (IH, d, J = 1.9 Hz), 7.44 (IH, dd, J = 
• 6.7 & 1.9 Hz), 7.35 (IH, d, J = 8.5 Hz), 6.26 (IH, m) , 
4.41 (2H, q, J = 7.1 Hz) , 3.01 (2H, s) , 1.54 (6H, d, J 
- 7.1 Hz), 1.43 (3H, t, J = 7.2 Hz), 1.27 (6H, s) . 
Ethvl 4- r r4 . 4-dimethvl-2 -thio-l .2.3. 4-tetrahvdrQ-6- 
ouinolinvl ^ ethvnvnbenzoate (Compound 8) 

To a solution of 0.285 g (0.80 mmol) of ethyl 4- 
t (4 , 4-dimethyl-2-oxo-l ,2,3, 4-tetr€aiydro-6- 
guinolinyl)ethynyl]benzoate (Compound 4) in benzene (15 
ml) was added 0.398 g (1.0 mmol) of Lawesson's reagent. 
The resulting mixture was refluxed for 3 h and 
filtered. The filtrate was concentrated in vacuo to an 
oil. Purification by flash chromatography (silica gel, 
25% ethyl acetate in hexane) yielded the title compound 
as a yellow solid. 

PNMR (CDCI3) d 8.03 (2H, d, J = 8.4 Hz), 7.51 (2H, d, J 

= 8.4 Hz), 7.42 (IH, dd, J = 8.2 HZ, J = 1.6 Hz) , 6.98 
(IH, d, J = 8.2 Hz), 4.41 (2H, q, J = 2.9 Hz), 2.95 
(2H, s), 1.41 (3H, t, J = 2.9 Hz) , 1.33 (6H, s) . 

Ethvl 4-r M . 4-dimethvl-2-methvlthio-3 . 4-dihvdro- 6- 

ouinolinvl^ ethvnvnbenzoate (Compound 9) 
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To a suspension of 0.0187 g (0.50 suaol) of NaH 
(washed with hexane three times) in 5 ml of THF was 
cannulated a solution of 0.172 g (0.50 mmol) of ethyl - 
4- t ( 4 / 4 -dimethyl -2 -thio-l ,2,3, 4-tetrahydro-6- 

5 quinolinyl)ethynyl]benzoate (Compound 8) in 15 ml of 

THF. The resulting yellow solution was stirred at room 
temperature for 1 h. Methyl iodide 0.295 ml (5.0 mmol) 
was then added dropwise and the solution stirred at 
room temperature for 1 h. MeOH and water were then 

10 added and the mixture was concentrated. Purification 

by flash chromatography (10 % EtOAc in hexane) gave the 
title compound as an oil. 

PMMR (CDCI3) d 8.03 (2H, d, J « 8.4 Hz), 7.59 (2H, d, J 
• = 8.5 Hz), 7.48 (IH, s) , 7.44 (IH, dd, J = 6.5 & 1.8 
15 Hz), 7.26 (IH, d, J * 8.0 Hz) , 4.37 (2H, q, J = 7.1 

HZ), 2.54 (3H, S), 2.34 (2H, S) , 1.40 (3H, t, J = 7.1 
Hz), 1.25 (6H, S). 

Ethvl 4-rf4,4-dimethvl-2-heptvlthiQ -3.4-dihvdrQ^ 6^ 
quinolinvl ) ethynvl 1 benzoate (Compound 10} 

20 0.025 g (0.694 mmol) of sodium hydride in 2 ml of 

THF, 0.229 g (0.631 mmol) of ethyl 4-[ (4,4-dimethyl-2- 
thio-l, 2 , 3 , 4-tetrahydro-6-quinolinyl) ethynyl ] benzoate 
(Compound 8) in 2 ml of THF and 1.03 ml (6.31 mmol) of 
iodoheptane were reacted substantially in accordance 

25 with the procedure used for the preparation of ethyl 4- 
[ (4 , 4-dimethyl-2-methylthio-3 , 4-dihydro-6- 
quinolinyl) ethynyl] benzoate (Compound 9). Purification 
by flash chromatography (silica gel, 10% ethyl acetate 
in hexane) yielded the title compound as a yellow 

30 solid. 

PNMR (CDCI3) d 8.04 (2H, d, J = 8.4 Hz), 7.60 (2H, d, J 
= 8.4 Hz), 7.48 (IH, d, J = 1.78 Hz), 7.44 (IH, dd, J = 
6.2 & 1,9 Hz), 7.27 (IH, d, J = 2.9 Hz), 4.42 (2H, q, J 
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= 7.1 Hz), 3.19 (2H, t, J = 7.4 Hz) , 2.34 (2H, s) , 1.72 
(2H, m), 1.61 (IH, m), 1.42 (3H, t, J = 7.1 Hz), 1.33 
(8H, n), 1.27 (6H, s), 0.91 (2H, n) . 

4- r f 4 . 4-Diinethvl-2-iso-propoxv-3 . 4-dihvdro-6- 
5 quinolinyl ) ethynyl 1 benzoic acid (Compound 11) 

A solution of 0.023 mg (0.06 inmol) of ethyl 4- 
[ (4 , 4-dimethyl-2-iso-propoxy-3 , 4-dihydro-6- 
quinolinyl) ethynyl ]benzoate (Compoimd 6) in 2 ml of 
THF, 1ml of Eton, and 2 ml of 1 N LiOH was stirred at 
10 room temperature for 1 h. Aqueous work up yielded the 
title compound as a white solid. 

PNMR (CD3COCD3) d 8.04 (2H, d, J = 8.5 Hz) , 7.65 (2H, 
d, J = 8.5 HZ), 7.51 (IH, d, J = 1.8 Hz), 7.39 (IH, dd, 
• J = 8.1 & 1.8 Hz), 7.10 (IH, d, J = 8.1 Hz) , 5.41 (IH, 
15 m), 2.30 (2H, S), 1.31 (6H, t, J = 6.2 Hz) , 1.27 (6H, 
S). 

Ethvl 4-r f4.4-dimethvl-2-thio-1.2.3.4-tetrahvdro-l-iso- 
propvl-6-quinol invl \ ethvnvl 1 benzoic acid (Compound 12) 
Employing the same procedure as for the 

20 preparation of 4-[ (4,4-dimethyl-2-iso-propoxy-3,4- 
dihydro-6-guinolinyl)ethynyl]benzoic acid (Compound 
11), but using 0.0524 g (0.129 mmol) of ethyl 4-[4,4- 
dimethyl-2-thio-l, 2 , 3 , 4-tetrediydro- (N-isopropyl) -6- 
guinolinyl] ethynyl benzoate (Compound 7) in 2 ml of 

25 THF, 1 ml of Eton, and 2 ml of IN LiOH, the title 
compound was obtained as a yellow solid. 

PNMR (CD3OD) d 7.93 (2H, d, J = 8.4 Hz) , 7.52 (2H, d, J 
= 8.4 Hz), 7.44 (IH, S) , 7.39 (2H, s) , 6.12 (IH, m) , 
2.85 (2H, s) , 1.43 (6H, d, J = 7.1 Hz), 1.16 (6H, s) . 
30 4-r f 4 . 4-Dimethvl--2-thio-l .2.3 . 4-tetrahvdro-6- 
cfuinol invl ) ethynyl 1 benzoic acid (Compound 13) 

A solution of 0.090 mg (0.20 mmol) of ethyl 4- 
[ (4 , 4-dimethyl-2-thio-l, 2 , 3 , 4-tetrahydro-6-quinolinyl) 
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ethynyl]benzoate (Compound 8) in 2 ml of THF, Iml of 
EtOH, and 2 ml of 1 N LiOH was stirred at room 
temperature for 1 h. Aqueous work up yielded the title 
compound as a yellow solid* 
5 PNMR (CD3COCD3) d 8.07 (2H, d, J = 8,3 Hz) , 7.65 (2H, 
d, J = 8.4 Hz), 7.61 (IH, s) , 7.47 (IH, dd, J = 8.2 & 
1.7 Hz), 7.24 (IH, d, J = 8.3 Hz) , 2.89 (2H, s) , 1.31 
(6H, s). 

4-f U , 4-Dimethvl-2-methylthio-3 ,4-dlhvdro-6- 

10 quinolinvDethynvn benzoic acid (Compound 14) 

A solution of 0.100 g (0.30 mmol) of ethyl 
4- [ (4 , 4-dimethyl-2-methylthio-3 , 4-dihydro-6~ 
guinolinyl)ethynyl]benzoate (Compound 9) in 2 ml of 
• THF, 1 ml of EtOH and 2 ml of 1 N LiOH was stirred at 

15 room temperature for 1 h, followed by aqueous work up 
to yield the title compound as a yellow solid. 
PNMR (CD3OD) d 8.01 (2H, d, J = 8.4 Hz), 7.59 (2H, d, J 
« 8.4 Hz), 7.52 (IH, d, J = 1.8 Hz), 7.37 (IH, dd, J = 
8.2 & 1.8 Hz), 6.90 (IH, d, J = 8.2 Hz), 3.29 (3H, s) , 

20 2.47 (2H, s), 1.34 (6H, s) . 

4-r f 4 . 4-Dimethvl-2-heDtvlthio-3 . 4-dihvdrQ-6- 
quj.nolinYl)ethynyl1beng9j.c acid (Compound 15) 

0.0647 g (0.140 mmol) of ethyl 4-[ (4,4-dimethyl-2- 
heptylthio-3 , 4-dihydro-6-quinolinyl) ethynyl]benzoate 

25 (Compound 10) in 2 ml of THF, 1 ml of EtOH was reacted 
with 2 ml of 1 N LiOH substantially in accordance with 
the procedure used for the preparation of 4-[(4,4- 
dimethyl-2~iso-propoxy-3 , 4-dihydro-6- 
quinolinyl)ethynyl] benzoic acid (Compound 11). 

30 Purification by recrys tall izat ion in acetonitrile 
yielded the title compound as a yellow powder. 
PNMR (CD3OD) d 7.90 (2H, d, J = 8.4 Hz), 7.47 (2H, d, J 
^ 8.4 Hz), 7.38 (IH, s) , 7.29 (IH, dd, J = 6.2 & 1.8 
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Hz), 7.09 (IH, J = 8.0 Hz) , 3,05 (2H, t, J « 7.3 

Hz), 2.24 (2H, s), 2.34 (2H, s) , 1.60 (2H, m) , 1.22 
(9H, m), 1.13 (6H, s), 0.79 (3H, m) . 
N-3 . 3-Dimethylacrvlovl-3-broinoaniline (Compound 17) 

5 To a suspension of NaH (4.15 g, 173 mmol, 60% in 

oil) in 50 ml of THF was cannulated a solution of 
20.322 g (118 itrniol) of 3-broiaoaniline in 50 ml of THF. 
The resulting mixture was stirred at 0 for 45 min 
and warmed to room temperature over a period of 15 min. 

10 To this solution was added through cannulation 13.123 g 
(173 mmol) of 3 , 3-dimethylacryloyl chloride. The 
mixture was stirred at room temperature for 24 h and 
thereafter slowly poured into ice water. The resulting 
• mixture was extracted with methylene chloride (twice) , 

15 dried over MgS04 and concentrated to yield a solid. 
The solid was purified by recrystallization in 
hexane/EtOAc (2:1) to give the title compound as a 
light brown solid. 

PNMR (CDCI3) d 7.83 (IH, b) , 7.30 (4H, m) , 5.68 (IH, 
20 s), 2.22 (3H, S), 1.90 (3H, s) . 

4 , 4-DimethvX-2-OXO-l .2,3, 4-tetrahvdro-7-bromQcr uinoline 

(Compound 18) 

Into a 500 ml round-buttom flask was placed 13.52 

g (101 mmol) of AICI3 under nitrogen purge and kept at 
25 0 °C. Thereafter, 22.41 g of N-3,3-dimethylacryloyl-3- 

bromoaniline (Compound 17) in 350 ml CH2CI2 was slowly 

added by syringe. The reaction mixture was stirred at 

0 °C for 72 h, and thereafter slowly quenched with 

small chunks of ice-cubes and finally with water. The 
30 aqueous layer was washed with CHjClj and the organic 

layer was dried over Na2S04. The solvent was 

evaporated and the residue purified by 

recrystallization from EtOAc - hexane to give the title 



wo 96/36609 



PCTAJS96/06866 



34 



compound as off-white solids. 

PNMR (CDCI3) d 8.87 (IH, b) , 7.23 (IH, d, J = 7.95 Hz), 
7.16 (2H, s), 7.0 (IH, S) , 2.49 (2H, S) , 1.32 (6H, s) . - 
4 > 4-Diinethvl-2-oxo-l ,2,3. 4-tetrahvdro-7 r f t rimethvl- 

5 silyl) ethynyll quinoline (Compound 19) 

2.2398 g (8*8 mmol) of 4,4-dimethyl-2-oxo-l,2,3,4- 
tetrahydro-7-bromoquinoline (Compound 18), 371 mg (1.9 
nrniol) of Cul, 1.087 g (1.5 mmbl) of Pd(PPh3) jClj, 35 ml 
(0.251 mol) of triethylamine and 4.0 ml (28.0 mmol) of 

10 trimethyl acetylene were reacted substantially in 

accordance with the procedure used for the preparation 
of 4 , 4-dimethyl-2-oxo-l ,2,3, 4-tetrahydro-6 [ (trimethyl- 
silyl)ethynyl]quinoline (Compound 2) to give the title 
* compound as pale orange solids (74%) . 

15 PNMR (CDCI3) d 7.70 (IH, b) , 7.23 (IH, d, J « 7.95 Hz), 
7.15 (IH, dd, J = 7.95, 1.5 Hz), 6.84 (IH, d, J = 1.5 
Hz), 2.49 (2H, s), 1.32 (6H, s) , 0.002 (9H, s) . 
4 . 4-Dimethyl-2-oxo-l .2,3. 4-tetrahvdro-7- 
ethynylcruinoline (Compound 20) 

20 1.77 g (6.5 mmol) of 4,4-dimethyl-2-oxo-l, 2,3,4 - 

tetrahydro-7 [ (trimethylsilyl) ethynyl] quinoline 
(Compound 19), and 175 mg (1.3 mmol) of K2CO3 in 60 ml 
of methanol were reacted substantially in accordance 
with the procedure used for the preparation of 4,4- 

25 dimethyl-2-oxo-l ,2,3, 4-tetrahydro-6-ethynylquinoline 
(Compound 3), to give the title compound as an orange 
oil. The product was used in the next reaction without 
further purification. 

Ethvl 4" r f 4 , 4-diinethvl-2-oxo-l ,2,3. 4-tetrahvdro'-7- 
30 ouinolinyl) ethvnvllbenzoate (Compound 21) 

1.29 g (6.5 mmol) of 4 ,4-dimethyl-2-oxo- 
l , 2 , 3 , 4-tetrahydro-7-ethynylquinoline (Compound 20) , 
290 mg (1.5 mmol) of Cul, 1.14 g (1,6 mmol) of 
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Pd(PPh3) 2Cl2f 65 ml (0.467 mol) of triethyl amine and 
4.25 g (15.4 mmol) of ethyl 4-iodobenzoate were reacted 
substantially in accordance with the procedure used for 
the preparation of ethyl 
5 4- [ (4 , 4-dimethyl-2-oxo-l, 2 , 3 , 4-tetrahydro-6- 

quinolinyl)ethynyl]benzoate (Compoiuid 4) to give the 
title compound as white solids. 

PNMR (CDCI3) d 8.10 (IH, b), 8.02 (2H, d, J = 8.4 Hz), 
7.59 (2H, d, J = 8.4 Hz), 7.37 (IH, d, J = 8.0 Hz), 
10 7.23 (IH, dd, J = 8.0 Hz, 1.6 Hz), 7.05 (IH, d, J = 1.6 
Hz), 4.37 (q, J = 7.1 Hz), 2.46 (2H, s) , 1.39 (3H, t, J 
= 7.1 Hz) , 1.32 (6H, s) . 

Ethvl 4- r f 4 , 4-dimethvl-2-thio-l .2.3, 4-tetrahvdro-7- 
• quinol invl ) ethvnvl 1 benzoate (Compound 22) 

15 To a suspension of (0*51 g, 1,47 mmol) of ethyl 

[ (4 , 4-dimethyl-2-oxo-l, 2 , 3 , 4 -tetrahydro-7 -quinol inyl) - 
ethynyl]-4-benzoate (Compound 21) in 15 ml of benzene 
was added 0.54 g (1.3 mmol) of Lawesson^s Reagent and 
the mixture was refluxed for 30 min. by which time TLC 

20 (30% EtOAc in hexane) indicated complete disappearance 
of compound 21. The mixture was then concentrated and 
purified by flash chromatography (30% EtOAc in hexane) 
under nitrogen. The title compound crystallized from 
the solvent in which it had been eluted, and was 

25 collected by filtration as pale yellow crystals. 

PNMR (CD3OD) d 8.02 (2H, d, J = 8.3 Hz) , 7.60 (2H, d, J 
= 8.5 Hz), 7.41 (IH, d, J = 8.0 Hz) , 7.30 (IH, dd, J = 
8.2 & 1.6 Hz), 7.17 (IH, d, J = 1.6 Hz), 4.37 (2H, q, J 
= 7.1 Hz), 2.86 (2H, S) , 1.39 (3H, t, J = 7.1 Hz) , 1.27 

30 (6H, s) . 

Ethvl 4- f M . 4-dimethvl-2-methylthio-3 . 4-dihvdro-7-' 
ouinolinyl) ethvnvn benzoate (Compound 23) 

To a suspension of 0.037 g (1.5 mmol) of NaH 
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(hexane washed 3x) in 5 ml of THF was cannulated a 
solution of 0.24 g (0.66 mmol) of ethyl 4-[(4,4- 
diinethyl-2-thio-l ,2,3, 4-tetrahydro-7- 
quinolinyl)ethynyl]benzoate (Compound 22) in 15 ml of 

5 THF. The resulting yellow solution was stirred at room 
temperature for 1 h. Methyl iodide 0.46 g (0.20 ml, 
3.2 mmol) was then added dropwise and the solution 
stirred at room temperature for 1 h. MeOH and water 
were then added and the mixture concentrated by 

10 evaporation. Purification by flash chromatography (10 
% EtOAc in hexane) gave the title compound as an oil. 
PNMR (CDCI3) d 8.02 (2H, d, J = 8.3 Hz), 7.57 (2H, d, J 
= 8.3 Hz), 7.48 (IH, d, J = 1.6 Hz) , 7.31 (IH, dd, J = 
* 7.9 & 1.7 Hz), 7.26 (IH, d, J = 7.9 Hz), 4.39 (2H, q, J 

15 = 7.1 Hz), 2.53 (3H, S) , 2.34 (2H, s) , 1.41 (3H, t, J = 
7.1 Hz) , 1.24 (6H, S) . 

4 , 4"Dimethvl-2-oxo-l .2.3, 4-tetrah vdro-l-iso-propvl-7- 
bromoquinoline (Compound 24) and 4 . 4-Dlmethvl-2-isQ- 
propoxv-3 . 4-dihvdro-'7-brQmQ auinoline (Compound 25) 

20 To a suspension of 0.034 g (14 mmol) of sodium 

hydride in 5.0 ml of dimethyl formamide stirring at 0 
°C under argon was cannulated a solution of 1.34 g (5.3 
mmol) of 4,4-dimethyl-2-oxo-l,2,3,4-tetrahydro'-7- 
bromoguinoline (Compound 18) in 10 ml of di- 

25 methyl formamide. The resulting mixture was stirred 

while allowed to come to room temperature over a course 
of 2 h. 7.6 g (4.5 ml, 45 mmol) of isopropyl iodide 
was then added and the resulting solution stirred at 
room temperature for 96 h. Then the reaction mixture 

30 was cooled to 0"C, quenched with water and extracted 

with methylene chloride (2x) . The organic layers were 
dried (MgSO^) , filtered and concentrated in vacuo . 
The resulting crude product was purified using flash 



wo 96/36609 



PCT/US96/06866 



37 



chromatography to give the separated title compounds 24 
and 25 as clear oils. 

Compound 24: PNMR (24 CDCI3) d 1.28 (6H, s) , 1.53 (6H, 
d, J = 6.0 Hz), 2.40(2H, s) , 4.61 (IH, p, J = 6.0 Hz), 

5 7.12(1H, d, J = 8.6 Hz) , 7.18 (IH, dd, J = 2.1 & 8.6 

Hz), 7.24 (IH, d, J = 2.1 Hz) . Compound 25: PNMR (25, 
CDCI3) d 1.23 (6H, s) , 1.35 (6H, d, J = 6.0 Hz), 2.22 
(2H, s), 5.39 (IH, p, J = 6.0 Hz) , 7.12 (IH, d, J = 8.4 
Hz), 7.18 (IH, dd, J = 1.8 & 8.4 Hz) , 7.30 (IH, d, J = 

10 1.8 Hz) . 

4 . 4-DimethYl-2-i50-propoxy-3 . 4-dihvdro- (1- 

( trimethvlsilvl ) ethvnvl ) oulnoline (Compound 26) 

To a solution of 0.196 g (0.66 mmol) of 4,4- 
• dimethyl-2-iso-propoxy-l ,2,3, 4-tetrahydro-7- 

15 bromoguinoline (Compound 25) in 3.0 ml of diethylamine 
which was degassed under argon for 15 min in a sealable 
tube, were added successively 0.049 g (0.26 mmol) of 
copper(I) iodide, (2.5 ml, 1.8 mmol) of 
(trimethylsilyl) acetylene, and 0.152 g (0.22 mmol) of 

20 bis ( tr ipheny Iphosphine) palladium ( II ) chloride . The 

reaction mixture was degassed for an additional 5 min, 
the tube sealed and the reaction was heated at 50 
for 96 h. The reaction mixture was then concentrated 
in vacuo . Purification by flash chromatography 

25 (silica, 100 % hexane) gave the title compound as an 
oil. 

PNMR (CDCI3) d 0.23 (9H, s) , 1.23 (6H, s) , 1.54 (6H, d, 
J = 6.3 Hz), 2.23 (2H, s) , 5.40 (IH, p, J = 6.3 Hz) , 
7.17 (2H, s), 7.33 (IH, s) . 
30 4 , 4-Dimethvl"2-iso-propoxy-3 . 4-dihvdro-7- 
ethvnylquinoline (Compound 27) 

To a solution of 0.14 g (0. 45' mmol) of 4,4- 
dimethyl-2-iso-propoxy-l, 2 , 3 , 4-tetrahydro-7- 
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[ (trimethylsilyl)ethynyl]quinoline (Compound 26) in 2.5 
ml of methanol was added 0.10 g (0.72 mmol) of 
potassitim carbonate. The reaction mixture was then 
stirred at room temperature for 2.5 h. The reaction 

5 mixture was then concentrated in vacuo and the 

resulting oil was dissolved in water and extracted with 
methylene chloride (2x) . The organic layers were dried 
(MgSO^), filtered and concentrated in vacuo to give the 
title compound as an oil. This compound was used for 

10 the next reaction without further purification. 

Ethyl 4-f f4 .4-dimethyl-2"isoproDoxv-'3.4-dihvdro-7- 
quinol iny 1 ) ethyny 1 1 benzoate (Compound 28} 

To a solution of 0.097 g (0.40 mmol) of 4,4- 
• dimethyl-2-isopropoxy-l ,2,3, 4-tetrahydro-7- 

15 ethynylguinoline (CompouBd 27) and 1.16 g (0.75 ml, 4.2 
mmol) of ethyl 4-iodobenzoate in 3.0 ml of diethylamine 
which was degassed under argon for 15 min, was added 
0.043 g (0.23 mmol) of copper (I) iodide and then 0.064 
g (0.09 mmol) of bis (triphenylphosphine) palladium (II) 

20 chloride. The reaction was stirred at room temperature 
for 16 h. The reaction mixture was then concentrated. 
Purification by flash chromatography (1.5 % EtoAc in 
hexane) gave the title compound as an oil. 
PNMR (CDCI3) d 8.00 (2H, d, J = 8.2 Hz) , 7.54 (2H, d, J 

25 = 8.1 Hz), 7.32 (IH, s) , 7.23 (2H, s) , 5.40 (IH, p, J = 
6.3 Hz), 4.37 (2H, q, J = 7.1 Hz), 2.24 (2H, s) , 1.39 
(3H, t, J = 7.1 H2), 1.32 (6H, d, J = 6.2 Hz), 1.24 

(6H; s). 

4 > 4-Dimethyl-2-oxo-l ,2,3 . 4-tetrahvdro-l-iso-propyl7- 
30 r ftrimethvlsilvDethynvnauinoline (Compound 29) 
To a solution of 0.40 g (1.36 mmol) of 4,4- 
dimethyl -2 -0x0-1, 2 , 3 , 4-tetrahydro-l-iso-propyl-7- 
bromoquinoline (Compound 24) in 5.0 ml of triethylamine 
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which was degassed under argon for 15 min in a sealable 
tube, were added successively 0.069 g (0.36 mmol) of 
copper (I) iodide, (1.0 ml, 7.1 mmol) of 
(trimethylsilyl) acetylene, and 0.147 g (0.21 mmol) of 

5 bis (triphenylphosphine) palladium (II) chloride. The 

reaction mixture was degassed for an additional 5 min. 
The tube was sealed and the reaction mixture was heated 
at 50 for 72 h. The reaction mixture was 
concentrated in vacuo . Purification by flash 

10 chromatography (silica, 10 % ethyl acetate in hexane) 

gave the title compound as an oil. PNMR (CDCI3) d 0.25 
(9H, s), 1.26 (6H, S), 1.54 (6H, d, J = 7.1 Hz) , 2.39 
(2H, s), 4.60 (IH, p, J = 7.1 Hz), 7.17 (3H, m) . 
* 4 , 4-Dimethyl-2-oxo-l .2.3. 4-tetrahvdro-l-iso-propvl"7- 

15 ethvnvlauinoline (Compound 30) 

To a solution of 4,4-dimethyl-2-oxo-l,2,3,4- 
tetrcQiydro-l-isopropyl-7« 

[ (trimethylsilyl )ethynyl]quinoline (Compound 29) in 7.0 
ml of methanol was added potassium carbonate. The 

20 mixture was stirred at room temperature for 10 h. The 
reaction mixture was then concentrated in vacuo and the 
resulting oil was dissolved in water, and extracted 
using methylene chloride (2x) . The organic layers were 
dried (MgSO^), filtered and concentrated in vacuo to 

25 give the title compound as an oil. 

PNMR (CDCI3) d 1.28 (6H, s) , 1.54 (6H, d, J = 7.0 Hz), 
2.41(2H, s), 3.07 (IH, s) , 4.65 (IH, p, J = 7.0 Hz) , 
7.21 (3H, m) . 

Ethvl 4- r (4 . 4-dimethvl-2-oxo-l .2.3. 4-tetrahvdrQ-T-i so- 
30 propvl-7-auinolinvl) ethvnvnbenzoate (Compound 31) 
To a solution of 0.282 g (1.17 mmol) of 4,4- 
dimethy 1-2 -0x0-1 ,2,3 , 4-tetrahydro-l-iso-propyl-7- 
ethynyl quinoline (Compoiind 30) and 0.52 g (1.9 mmol) 
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Of ethyl 4-iodobenzoate in 2.5 ml of diethylamine which 
was degassed under argon for 30 min, was added 0.049 g 
(0.26 mmol) of copper(I) iodide and then 0.159 g (0.23 
mmol) of bis(triphenylphosphine)palladitini(II) chloride. 
5 The reaction was stirred at room temperature for 4 h. 
The reaction mixture was then concentrated in vacuo . 
Purification by flash chromatography (silica, 10 % 
ethyl acetate in hexane) gave the title compound as a 
solid. 

10 PNMR (CDC13) d 1.30 (6H, s) , 1.41 (3H, t, J = 7.1 Hz) , 
1.59( 6H, d, J =7.0 Hz), 2.44 (2H, s) , 4.39 ( 2H, q, J 
= 7.1 HZ), 5.32 (IH, p, J = 7.0 Hz) , 7.27 (3H, 
overlapping), 7.60 (2H, d, J = 8.4 Hz), 8.04 (2H, d, J 
• = 8.4 Hz) . 

15 Ethvl 4-r r4.4-dimethvl-2-t hio-1.2.3.4-tetrahydro-l-iso- 
proDVl-7-cminolin vl ^ ethvnvl 1 benzoate (Compound 32) 

To a suspension of 0.168 g (0.43 mmol) of ethyl 4- 
[ (4 , 4-dimethyl-2-oxo-l ,2,3, 4-tetrahydro-l-isopropyl-7- 
quinolinyl)ethynyl] benzoate (Compound 31) in 5 ml of 

20 benzene was added 0.175 g (0.43 mmol) of Lawesson's 
reagent and the mixture was refluxed for 24 h. The 
mixture was then concentrated and purified by flash 
chromatography (5% EtOAc in hexane) under nitrogen to 
give the title compound as a pale yellow solid. 

25 PNMR {CD3OD) d 8.01 (2H, d, J = 8.2 Hz) , 7.62 (2H, d, J 
= 8.3 Hz), 7.52 (IH, s) , 7.38 (2H, 2 X d, J = 8.1 Hz) , 
6.16 (IH, p, J = 7.1 HZ), 4.36 (2H, q, J = 7.1 Hz) , 
2.91 (2H, s), 1.53 (6H, d, J = 7.1 Hz) , 1.38 (3H, t, J 
= 7.1 Hz) , 1.22 (6H, S) . 

30 4-r f 4 . 4 -Dimethyl -2 -thio-1 .2.3. 4-tetrahvdro-7- 
cfuinolinvDethynvn benzoic acid (Compound 33) 

To a solution of 0.121 g (0.33 mmol) of ethyl 4- 
[ (4 , 4 -dimethy 1-2 -thio-1 ,2,3, 4-tetrahydro-7- 
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quinolinyl)ethynyl]ben2oate (Compound 22) in 3.0 ml of 
tetrahydrofuran was added 1.0 ml (1.0 mmol) of l.OM 
aqueous LiOH. The resulting solution was stirred at 
room temperature for 24 h. The reaction was then 

5 concentrated, water was added to the solid residue and 
the resulting aqueous layer was then acidified to pH=l 
with 10% HCl, and extracted using diethyl ether (2x) . 
The organic layers were dried with MgSO^, filtered and 
concentrated to yield a residue which was washed with 

10 warm acetone to give the title compound as a solid. 

PNMR (CD3OD) d 8.01 (2H, d, J = 8.3 Hz), 7.58 (2H, d, J 
= 8.3 Hz), 7.38 (IH, d, J = 8.0 Hz) , 7.23 (IH, dd, J = 
7.9 &1.6 Hz), 7.05 (IH, d, J = 1.6 Hz), 2.46 (2H, S) , 
• 1.32 (6H, s). 

15 4-r f 4 , 4-Dimethvl-2-methvlth io-3 . 4-dihvdro-7> 
auinolinvl^ethvnvn benzoic acid (Compound 34) 

To a solution of 0.068 g (0.18 mmol) of ethyl 4- 
[ (4 , 4-dimethyl-2-methylthio-3 , 4-dihydro-7- 
quinolinyl)ethynyl]benzoate (Compound 23) in 3.0 ml of 

20 tetrahydrofuran was added 1.0 ml (1.2 mmol) of 1.2M 
aqueous LiOH. The resulting solution was stirred at 
room temperature for 4 h and thereafter heated at 40-55 
^C for 3 h. The reaction mixture was then concentrated 
and water was added to the residue. The resulting 

25 aqueous layer was acidified to pH=l with 10% HCl, and 
extracted using diethyl ether (2x). The organic layers 
were dried (HgSO^) , filtered and concentrated to give 
the title compound as a solid. 

PNMR (CDC13) d 8.09 (2H, d, J = 8.4 Hz), 7.61 (2H, d, J 
30 = 8.4 Hz), 7.54 (IH, s) , 7.32 (2H, 2x d, J = 8.6 Hz), 
2.57 (3H, s) , 2.37 (2H, s) , 1.22 (6H, s) . 
4- r f 4 . 4-Diinethyl-2-isopropoxy-3 , 4-dihydro"7- 
quinolinvl^ethvnvn benzoic acid (Compound 35) 
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To a solution of 0.0586 g (0.15 mmol) of 4,4- 
dimethyl-2-iso-propoxy-l ,2,2, 4-tetrahydro-7- 
ethynylquinoline (Compound 27) in 3.0 ml of . 
tetrahydrofuran were added 1.0 ml (l.lmmol) of I.IM 

5 aqueous LiOH and 1.0 ml of methanol. The resulting 

solution was stirred at room temperature for 2 h. The 
reaction mixture was then concentrated and water was 
added to the residue. The aqueous layer was acidified 
to pH=l with 10% HCl, and extracted with diethyl ether 

10 (2x) . The organic layers were dried (MgS04) , filtered 
and concentrated to give the title compound as a solid. 
PNMR (DMSO) d 7.96 (2H, d, J = 8.4 Hz), 7.65 (2H, d, J 
= 8.4 Hz), 7.36 (IH, d, J = 7.9 Hz), 7.28 (IH, dd, J = 
• 1.8 & 8.0 Hz), 7.19 (IH, d, J « 1.6 Hz), 5.32 (IH, p, J 

15 = 6.2 HZ), 2.29 (2H, s) , 1.29 (6H, d, J = 6.2 Hz), 1.19 
(6H, S). 

4- r 4 , 4-DimethVl-2-thio-l ,2,3. 4-tetrahvdrQ^i^isQ-pT-npYi - 
7-cminolinvl)ethvnvnbenzQic acid (Compound 36) 

To a solution of 0.115 g (0.28 mmol) of ethyl 4- 

20 [ (4 , 4-dimethyl-2-thio-l, 2 , 3 , 4-tetrahydro-l-iso-propyl- 
7-quinolinyl)ethynyl]benzoate (Compound 32) in 7.0 ml 
of tetrahydrofuran was added 1.0 ml (1.2 mmol) of 1.2M 
aqueous LiOH. The resulting solution was stirred at 
room temperature for 48 h. The reaction mixture was 

25 concentrated and water was added to the residue, and 
the aqueous solution was washed with hexane. The 
aqueous layer was acidified to pH=l with 10% HCl, and 
extracted with (3:1) diethyl ether/methylene chloride 
(2x). The organic layers were dried (Na2S04) , filtered 

30 and concentrated to yield the title compound as a 
solid. 

PNMR (CDCI3) d 7.96 (2H, d, J = 8.4 Hz) , 7.65 (2H, d, J 
= 8.4 Hz), 7.36 (IH, d, J = 7.9 Hz), 7.28 (IH, dd, J = 
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1.8 & 8.0 Hz), 7.19 (IH, J = 1.6 Hz) , 5.32 (IH, p, J 
= 6.2 Hz), 2.29 (2H, S) , 1.29 (6H, J = 6.2 Hz) , 
1.19 (6H, s). 

Ethvl 4-r f4>4-diinethvl>2-oxo-l,2,3,4-tetrahydro-l- 
5 benzvl-6-auinol invl ) ethvnvl 1 benzoate (Compoimd 37) 

NaH (93.6 mg, 2.6 mmol) , ethyl 4-(4,4-diinethyl-2- 
oxo-1 ,2,3 , 4-tetrahydro-6-quinolinyl) ethynyl benzoate 
(Compound 4, 604 mg, 1.7 mmol) and benzyl bromide (2.06 
mL, 17 mmol) in 3 mL of DMF were reacted sxibstantially 
10 in accordance with the procedure used for the 

preparation of ethyl 4-[ (4,4 -dimethy 1-2 -oxo-1, 2,3,4 - 
tetrahydro- (l-iso-propyl-6-quinolinyl)ethynyl] benzoate 
(Compound 5) , to yield the title compound as white 
solids (744 mg) . 
15 ^H NMR S 8.02 (d, J = 8.5 Hz, IH) , 7.57 (d, J = 8.5 Hz, 
IH), 7.49 (d, J = 1.9 Hz, IH) , 7.3 (m, 6H) , 6.90 (d, J 
= 8.5 Hz, IH), 5.23 (S, 2H) , 4.38 (q, J = 7.2 Hz, 2H) , 
2.68 (s, 2H), 1.41 (t, J =7.2 Hz, 3H) , 1.37 (s, 6H) . 
Ethyl 4- f f 4 , 4-dimethyl-2-oxo-l ,2,3. 4-tetrahvdro-l- 
he ptyl-6-quinol invl ) ethynyl *) benzoate (Compound 38) 

NaH (98.4 mg, 2.7 mmol), ethyl 4-[ (4,4-dimethyl-2- 
oxo-1, 2 , 3 , 4-tetrahydro-6-quinolinyl) ethynyl] benzoate 
(Compound 4, 635 mg, 1.8 mmol) and iodo heptane (2.73 
mL, 18 mmol) in 3 mL of DMF were reacted substantially 
in accordance with the procedure used for the 
preparation of ethyl 4-[ (4,4-dimethyl-2-oxo-l,2,3,4- 
tetrahydro-l-iso-propyl-6-quinolinyl) ethynyl]benzoate 
(Compound 5) , to give the title compound as white 
solids. 

^H NMR S 8.04 (d, J = 8.3 Hz, IH) , 7.60 (d, J = 8.5 Hz, 
IH), 7.49 (d, J = 1.9 Hz, IH) , 7.43 (dd, J^^ = 1.9 Hz, 
J2 = 8.3 Hz, IH) , 7.00 (d, J =8.5 Hz, IH) , 4.39 (q, J 
= 7.2 Hz, 2H), 3.97 (t, J = 7.9 Hz, 2H) , 2.52 (s, 2H) , 



20 



25 



30 
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1.6 (m, 2H), 1.41 (t, J = 7.2 Hz, 3H) , 1.35 (m, lOH) , 
1.32 (S, 6H), 0.89 (t, J = 6.7 Hz, 3H) . 
4- r f 4 . 4-Diinethvl-2-oxo-l ,2,3. 4-tetrahYdro-l-benzYl-6- 
quinolinyl^ethynyll benzoic acid (Compound 39) 
5 95.6 mg (0.23 mmol) of ethyl 4-[ (4,4-diinethyl-2- 

oxo-1, 2 , 3 , 4-tetrahydro-l-benzyl-6- 

quinolinyl)ethynyl]benzoate (Compound 37) in 2 ml of 
THF, 2 ml of EtOH, and 1 ml of IN LiOH were reacted 
substantially in accordance with the procedure used for 

10 the preparation of 

4- [4 ; 4-dimethyl-2-isopropoxy-l, 2 , 3 , 4-tetrahydro-6- 
quinolinyl]ethynyl benzoic acid (Compound ll) to give 
the title compound as a white solid (131 mg) . 

NMR S 8.09 (d, J = 8.5 Hz, IH) , 7.60 (d, J = 8.5 Hz, 

15 iH), 7.30 (m, 6H) , 6.91 (d, J = 8.5 Hz, IH) , 5.24 (s, 
2H), 2.69 (S, 2H), 1.38 (S, 6H) • 

4- r 4 , 4-DimethYl"2-oxo-l ,2.3. 4-tetrahYdro-l-heptYl-6- 
quinolinyl ) ethvnvl 1 benzoic acid (Compound 40) 
163 mg (0.39 naaol) of ethyl 
20 4-[ (4 , 4-dimethyl-2-oxo-l, 2 , 3 , 4-tetrahydro-l-benzyl-6- 
quinolinyl)ethynyl]benzoate (Compound 37) in 2 ml of 
THF, 2 ml of EtOH, and 2 ml of IN LiOH were reacted 
substantially in accordance with the procedure used for 
the preparation of 4-[ (4,4-dimethyl-2-iso-propoxy-3,4- 
25 dihydro-6-quinolinyl)ethynyl] benzoic acid (Compound 11) 
to give the title compound as a white flaky solid. 
^H NMR S 8.11 (d, J = 8.3 Hz, IH) , 7.61 (d, J = 8.5 Hz, 
IH) , 7.49 (d, J = 1.9 Hz, IH) , 7.44 (dd, J^^ = 1,9 Hz, 
J2 = 8.3 Hz, IH) , 7.01 (d, J = 8.5 Hz, IH) , 3.98 (t, J 
30 = 7.9 Hz, 2H), 2.55 (s, 2H) , 1.66 (m, 2H) , 1.32 (m, 
16H), 0.89 (t, J = 6.7 Hz, 3H) . 
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WHAT IS CLAIMED IS 

1. A compound of the formula 



• 5 



10 



15 



20 



30 



where the dotted lines represent a bond or the 
absence of a bond; 

Rj^ is H, lower alkyl of 1 to 10 carbons, lower 
allcenyl of 2 to 10 carbons, phenyl - Cg lower alkyl, 
phenyl C2 - Cg lower alkenyl, heteroaryl - Cg lower 
alkyl, heteroaryl - Cg lower alkenyl, or R^^ is 
absent ; 

X is S, O, RgS or R5O where Rg is lower alkyl of 1 
to 10 carbons, lower alkenyl of 2 to 10 carbons, phenyl 
Ci - Cg lower alkyl, phenyl - Cg lower alkenyl, 
heteroaryl C^^ - Cg lower alkyl, heteroaryl Cj - Cg 
lower alkenyl, with the proviso that when R^ is H then 
X is S; 

25 Rg and R3 are hydrogen, lower alkyl of 1 - 6 

carbons, or halogen; 

R4 is hydrogen, lower alkyl of l - 6 carbons, 
halogen, OR^^j^, SR-^^, OCOR^^, SCOR^^^, NH2, NHR^^^^, 
^(^11^ 2' NHCOR^^j^ or NRj^j^COR^^; 

Y is phenyl or a heteroaryl group selected from a 
group consisting of pyridyl, thienyl, furyl, 
pyridazinyl, pyrimidinyl , pyrazinyl, thiazolyl, 
imidazolyl and oxazolyl; 
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A is (CHj)^ Where n is 0-5, lower branched chain 
alkyl having 3-6 carbons, cycloalkyl having 3-6 
carbons, alkenyl having 2-6 carbons and 1 or 2 double 
bonds, alkynyl having 2-6 carbons and 1 or 2 triple 

5 bonds ; 

B is hydrogen, COOH or a pharmaceutically 
acceptable salt thereof, COORg, CONRgRj^Q, -CHjOH, 
^^2^^!!' CH20CORj^3^, CHO, CH(0R3L2)2^ CH0Rj^30, -COR7, 
CRy(OR3^2)2' CR7OR23O, Where R^ is an alkyl, 

10 cycloalkyl or alkenyl group containing 1 to 5 carbons, 
Rq is an alkyl group of 1 to 10 carbons, or a 
cycloalkyl group of 5 to 10 carbons, or Rg is phenyl or 
lower alkylphenyl, Rg and R^q independently are 
* hydrogen, an alkyl group of 1 to 10 carbons, or a 

15 cycloalkyl group of 5-10 carbons, or phenyl or lower 
alkylphenyl, R^i is lower alkyl, phenyl or lower 
alkylphenyl, R^^g lower allcyl, and Rj^g is divalent 
alkyl radical of 2-5 carbons. 

2. A compoxind in accordance with Claiia 1 wherein 

20 X is 

3. A compound in accordance with Claim 2 wherein 
R]^ is H, lower alkyl or benzyl. 

4. A compound in accordance with Claim 3 wherein 
A is (CH2)j^, and B is COOH or a pharmaceutically 

25 acceptable salt thereof, COORg, or CONRgRj^Q. 

5* A compound in accordance with Claim 1 wherein 
Z is 0. 

6. A compound in accordance with Claim 5 wherein 
R^ is lower alkyl or benzyl. 
30 7. A compound in accordance with Claim 6 wherein 

A is (CH2)jj/ and B is COOH or a pharmaceutically 
acceptable salt thereof, COORg, or CONRgR^Q. 

8. A compound in accordance with Claim 1 wherein 
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X is OR^. 

9. A compound in accordance with Claim 8 wherein 
R5 is lower alkyl or benzyl. 

10. A compound in accordance with Claim 9 wherein 
5 A is (CH2)jj, and B is COOH or a pharmaceutically 

acceptable salt thereof, COORg, or CONR^R^^. 

11. A compound in accordance with Claim 1 wherein 
X is SRg. 

12. A compound in accordance with Claim 11 
10 wherein Rg is lower alkyl or benzyl. 

13. A compound in accordance with Claim 12 
wherein A is (CH2)jj, and B is coOH or a 
pharmaceutically acceptable salt thereof, COORq, or 
CONRgRj^Q . 

15 14. A compound of the formula 



20 




25 

where R^^ is H, lower alkyl of 1 to 10 carbons, or 
phenyl C^^ - C^ lower alkyl; 

R2 and R3 are hydrogen, or lower alkyl of 1 - 6 
30 carbons ; 

R4 is hydrogen, lower alkyl of 1 - 6 carbons, or 
halogen, 

and R»Q is H, an alkyl group of l to 10 carbons, 
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or a cycloalkyl group of 5 to 10 carbons, or R3 is 
phenyl or lower alkylphenyl. 

15. A compound in accordance with Claim 14 
wherein Rj^ is H, lower alkyl of 1 to 10 carbons, or 

5 benzyl . 

16. A compound in accordance with Claim 15 
wherein R2 and R3 are methyl and R^ is 

17. A compound in accordance with Claim 16 
wherein R'q is H, or lower alkyl of 1 to 6 carbons. 

10 18. A compound in accordance with Claim 17 

wherein the phenyl group is 1,4 ( para ) substituted. 

19. A compound in accordance with Claim 18 which 

is: 

(1) ethyl 4-[(4,4-dimethyl-2-thio-l,2,3,4-- 

1 5 tetrahydro-1- iso-propyl-6-quinolinyl ) ethynyl ] benzoate ; 

(2) ethyl 4-t (4r4-dimethyl-2-thio-l,2,3,4- 
tetrahydro-6-quinolinyl) ethynyl ] benzoate ; 

(3) ethyl 4-[ (4,4-dimethyl-2-thio-l,2,3,4- 
tetrahydro-l-iso-propyl-6-quinolinyl) ethynyl ] benzoic 

20 acid; 

(4) 4-[ (4,4-dimethyl-2-thio-l,2,3,4-tetrahydro-6- 
quinolinyl) ethynyl] benzoic acid; 

(5) ethyl 4-[(4,4-dimethyl-2-thio-l,2,3,4- 
tetrahydro-7-quinolinyl) ethynyl ] benzoate; 

25 (6) ethyl 4 [ (4,4-dimethyl-2-thio-l,2, 3,4- 

tetrahydro-l-iso-propyl-7-quinolinyl) ethynyl] benzoate; 

(7 ) 4- [ (4 , 4-dimethyl-2-thio-l ,2,3, 4-tetrahydro-l- 
iso-propyl-7-quinolinyl) ethynyl] benzoic acid, and 

(8) 4-[ (4 , 4-dimethyl-2-thio-l, 2 , 3 , 4 -tetrahydro-1 - 
30 iso-propyl-7-quinolinyl) ethynyl benzoic acid. 

20. A compound of the formula 
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where is lower alkyl of 1 to 10 carbons, or 
10 phenyl C^^ - Cg lower alkyl; 

and R3 are hydrogen, or lower alkyl of 1 - 6 

carbons ; 

R4 is hydrogen, lower alkyl of 1 - 6 carbons, or 
halogen, 

15 and R'g is H, an alkyl group of 1 to 10 carbons, 

or a cycloalkyl group of 5 to 10 carbons, or R3 is 
phenyl or lower alkylphenyl. 

21. A compound in accordance with Claim 20 
wherein R5 is lower alkyl of l to 10 carbons, or 

20 benzyl. 

22. A compound in accordance with Claim 21 
wherein Rg and R3 are methyl and R^ is H. 

23. A compound in accordance with Claim 22 
wherein R«q is H, or lower alkyl of 1 to 6 carbons. 

25 24. A compound in accordance with Claim 23 

wherein the phenyl group is 1,4 ( para ) substituted. 

25. A compound in accordance with Claim 24 which 

is: 

(1) ethyl 4-[ (4,4-diinethyl-2-methylthio-3,4- 
30 dihydro-6-quinolinyl ) ethynyl ] benzoate ; 

(2) ethyl 4-[ (4,4-diinethyl-2-heptylthio-3,4- 
dihydro-6-quinolinyl ) ethynyl ] benzoate ; 

( 3 ) 4 - ( 4 , 4 -dimethy l-2-methylthio-3 , 4 -dihydro-6- 
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10 



15 



20 



25 



quinolinyl) ethynyl] benzoic acid; 

(4 ) 4- [ (4 , 4-dimethyl-2-heptylthio-3 , 4-dihydro-6- 
quinolinyl) ethynyl] benzoic acid; 

(5) ethyl 4-[ (4,4-dimethyl-2-methylthio-3,4- 
dihydro-7-quinolinyl) ethynyljbenzoate, and 

(6) 4 - [ (4 , 4-diinethyl-2-inethylthio-3 , 4-dihydro-7- 
quinolinyl) ethynyl] benzoic acid. 

26. A compound of the formula 



where is lower alkyl of 1 to 10 carbons, or 
phenyl - Cg lower alkyl; 

and R3 are hydrogen, or lower alkyl of 1 - 6 

carbons ; 

R4 is hydrogen, lower alkyl of 1 - 6 carbons, or 
halogen, 

and R«Q is H, an alkyl group of 1 to 10 carbons, 
or a cycloalkyl group of 5 to 10 carbons, or Rq is 
phenyl or lower alkylphenyl. 

27. A compound in accordance with Claim 26 
wherein Rj^ is H, lower alkyl of 1 to 10 carbons, or 
benzyl • 

28. A compound in accordance with Claim 27 
wherein Rg and R3 are methyl and R^ is H. 

29. A compound in accordance with Claim 28 
wherein R'g is H, or lower alkyl of 1 to 6 carbons. 
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30. A compound in accordance with Claim 29 
wherein the phenyl group is 1,4 f para ) substituted. 

31. A compound in accordance with Claim 30 which 

is: 

5 (1) ethyl 4- [ (4 , 4-dimethyl-2-oxo-l, 2 , 3 , 4- 

tetrahydro-l-iso-propyl-6-quinolinyl ) ethynyl ] benzoate ; 

(2) ethyl 4- [ (4 , 4"dimethyl-2-oxo-l, 2 , 3 , 4- 
tetrahydro-l-iso-propyl-7--quinolinyl ) ethynyl ] benzoate ; 

(3) ethyl 4- [ (4 , 4-dimethyl-2-oxo-l, 2 , 3 , 4- 

1 0 tetrahydro-l-benzyl-6-quinolinyl ) ethynyl ] benzoate ; 

(4) ethyl 4- [ (4 , 4-dimethyl-2-oxo-l , 2 , 3 , 4- 
tetrahydro-l-heptyl-6-quinolinyl ) ethynyl ] benzoate ; 

(5) 4- [ (4 ,4-dimethyl-2-oxo-l, 2 , 3 , 4-tetrahydro-l- 
benzyl-6-quinolinyl) ethynyl]benzoic acid, and 

15 (6) 4- [4 , 4-dimethyl-2-oxo-l ,2,3, 4-tetrahydro-l- 

heptyl-6-quinolinyl ) ethynyl ] benzoic acid . 

32. A compound of the formula 




where Rg is lower alkyl of 1 to 10 carbons, or 
phenyl C^^ - Cg lower alkyl; 

R2 and R3 are hydrogen, or lower alkyl of 1 - 6 
30 carbons ; 

R4 is hydrogen, lower alkyl of 1 - 6 carbons, or 
halogen, 

and R»Q is H, an alkyl group of 1 to 10 carbons. 
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or a cycloalkyl group of 5 to 10 carbons, or Rg is 
phenyl or lower alkylphenyl. 

33. A compound in accordance with Claim 32 
wherein Rg is H, lower alkyl of 1 to 10 carbons, or 

5 benzyl . 

34. A compound in accordance with Claim 33 
wherein R2 and R3 are methyl and R^ is H. 

35. A compound in accordance with Claim 34 
wherein B,*q is H, or lower alkyl of 1 to 6 carbons. 

10 36. A compound in accordance with Claim 35 

wherein the phenyl group is 1,4 ( para ) substituted. 

37. A compound in accordance with Claim 36 which 

is: 

(1) ethyl 4-[ (4,4-dimethyl-2-iso-propoxy-3,4- 
1 5 dihydro-6-quinolinyl ) ethynyl ] benzoate ; 

(2) 4«[ (4,4-dimethyl-2-iso-propyloxy-3,4-dihydro- 

6- quinolinyl ) ethynyl ] benzoic acid ; 

(3) ethyl 4-[ (4,4-dimethyl-2-iso-propyloxy-3,4- 
dihydro-7 -guinol iny 1 ) ethynyl ] benzoate , and 

20 ( 4 ) 4 - [ ( 4 , 4-dimethyl-2-iso-propyloxy-3 , 4-dihydro* 

7- quinolinyl) ethynyl] benzoic acid. 
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